Stability and immunogenicity properties of the gene-silencing polypurine reverse Hoogsteen hairpins.
Gene silencing by either small-interference RNAs (siRNA) or antisense oligodeoxynucleotides (aODN) is widely used in biomedical research. However, their use as therapeutic agents is hindered by two important limitations: their low stability and the activation of the innate immune response. Recently, we developed a new type of molecule to decrease gene expression named polypurine reverse Hoogsteen hairpins (PPRHs) that bind to polypyrimidine targets in the DNA. Herein, stability experiments performed in mouse, human, and fetal calf serum and in PC3 cells revealed that the half-life of PPRHs is much longer than that of siRNAs in all cases. Usage of PPRHs with a nicked-circular structure increased the binding affinity to their target sequence and their half-life in FCS when bound to the target. Regarding the innate immune response, we determined that the levels of the transcription factors IRF3 and its phosphorylated form, as well as NF-κB were increased by siRNAs and not by PPRHs; that the expression levels of several proinflammatory cytokines including IL-6, TNF-α, IFN-α, IFN-ß, IL-1ß, and IL-18 were not significantly increased by PPRHs; and that the cleavage and activation of the proteolytic enzyme caspase-1 was not triggered by PPRHs. These determinations indicated that PPRHs, unlike siRNAs, do not activate the innate inflammatory response.